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THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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DETAILED ACTION 

Claim Rejections - 35 USC §102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1-8 are rejected under 35 U.S.C. 102(b) as being anticipated by Agrawal et al. 
(5,490,074; hereinafter, "Agrawal"). 

Regarding Claims 7, 3, 7 and 8: 

Agrawal discloses a routing architecture, within a programmable logic device (PLD) of a 
digital system (i.e., a programmable integrated circuit), to interconnect a plurality of function 
blocks (including at least a logic array block), comprising: 

a plurality of wires (Fig. 1, 4-6) oriented in a first direction (e.g., note in Fig. 5, vertical 
bus lines 1-4 "V1-V4" ), wherein the wires oriented in the first direction have a physical length 
that is at least substantially the same as an electrically optimum physical length. Note in Col. 6, 
lines 45-50, Agrawal specifies that the unique architecture "supports efficient utilization of the 
resources. . . without speed penalty ", i.e., in order for the unique architecture to function without 
speed penalty, the length of the wires will inherently be substantially the same as an electrically 
optimum physical length. Therefore, these claims are anticipated. Specifically regarding Claim 
3: The limitations in this claim have no patentable weight over Agrawal, since Agrawal discloses 
a physical length that is at least substantially the same as an electrically optimum physical length. 
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Regarding Claim 2: 

Agrawal discloses the routing architecture further comprising a plurality of wires oriented 
in a second direction (e.g., note in Fig. 5, horizontal bus lines 1-4, "H1-H4"), wherein the 
physical length of the wires oriented in the first direction (V1-V4) is substantially the same as a 
physical length of the wires oriented in the second direction (H1-H4), note Figs. 4 and 5. 
Therefore, this claim is anticipated. 

Regarding Claims 4-6: 

Agrawal discloses (in Fig. 5) a plurality wires oriented in a second direction (e.g., H5- 
H9), wherein the physical length of the wires (V1-V4 in Fig. 4) in the first direction substantially 
differs from a physical length of the wires oriented in the second direction (note in Col. 3, lines 
58-60, the long lines "V1-V4" span the entire chip; and in Col. 12, lines 56-61, the bi-directional 
lines "H5-H9" span two configurable logic blocks, "CLB"). Agrawal further discloses the first 
direction is orthogonal to the second direction, wherein the first direction and the second 
direction are vertical and horizontal and directions. Therefore, these claims are anticipated. 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
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claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

5. Claims 9-17 and 19-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Agrawal (5,490,074) in view of Young (5,818,730). 
Regarding Claims 9, 10, 20 and 22: 

Agrawal discloses, within a PLD, a two-dimensional routing architecture to interconnect 
a plurality of function blocks, comprising: 

a wire, or first subset (vertical lines 1-4 in Fig. 4) of a plurality of wires, having a first 
logical length and a physical length, wherein the wire interconnects a subset of the plurality of 
function blocks (Figs. 1 and 6-8); 

a second subset (horizontal lines 1-4 in Fig. 5) of the plurality of wires having a second 
logical length and a physical length that is substantially the same as the physical length of the 
first subset of wires; 

the first logical length differs from the second logical length. In Figs. 1, 4, 5, and 60, 
vertical and horizontal long lines "1-4" extend across the entire chip; accordingly, the physical 
lengths of the vertical and horizontal long lines are substantially the same; and Fig. 60 shows that 
each CLB has a height longer than its width, therefore, the first (vertical) logical length differs 
from the second (horizontal) logical length. 
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Agrawal lacks specifying that the physical length of the wire, or the first subset, is 
substantially the same as an adjustment of the electrically optimum physical length to account for 
non-electrical considerations or an electrically optimum physical length, wherein the non- 
electrical considerations include the routing efficiency of the wire at the optimum physical 
length. Young is cited primarily to show that routing efficiency at an electrically optimum 
physical length would be an obvious feature to implement into a PLD. Young discloses (in Col. 
1 lines 39-52) it was well known in the art that routing efficiency of wires is a critical (or at least 
desirable) aspect of PLD design; and in Col. 5 (lines 18-35), Young specifies one measure of 
routing efficiency and a means for achieving the routing efficiency, i.e., Young discloses that the 
highest routing efficiency would be obtained when a wire traverses the largest number of 
transistors (or in Agrawal's case, the largest number of CLBs). Agrawal discloses the physical 
length of the wire spans the entire chip (note in Col. 3, lines 58-60, the long lines "V1-V4" span 
the entire chip), wherein spanning the entire chip would traverse the largest number of CLBs; 
accordingly, the physical length could be specifically referred to as being substantially the same 
as an adjustment of the electrically optimum physical length to account for the routing efficiency 
of the wire at the electrically optimum physical length. In other words, given Young's measure 
for routing efficiency, it would have been obvious to one of ordinary skill in the art to modify 
Agrawal by specifically reciting that the wire (or subset of wires) is substantially the same as an 
adjustment of the electrically optimum physical length to account for the routing 
efficiency. . .because Agrawal discloses a most efficient routing for the wire (i.e., VI -V4 span the 
entire chip, thus traversing the largest number of CLBs), and regardless of whether the wire is 
actually the electrically optimum physical length, the wire could surely be referred to as being 
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substantially an adjustment of the electrically optimum physical length to account for the routing 
efficiency of the wire , since Young shows that Agrawal's wire is routed in a most efficient 
manner. 

Regarding Claims 11-14: 

Agrawal discloses the wire is oriented in a vertical direction (V1-V4, Fig. 4); each of the 
function blocks is a CLB (i.e., a logic array block); each of the function blocks has a height that 
differs from it width (note Figs. 56-60 and Col. 38, beginning in line 41)); and a digital system 
(i.e., a programmable integrated circuit) including the PLD (or CLB, note abstract, lines 1-2). 

Regarding Claims 15-1 7 and 19: 

These claims are essentially a method for acquiring the routing architecture of Claims 1, 
3, 7, 9, 10 and/or 12, wherein all pertinent limitations within these claims are disclosed (or 
rendered obvious) by the cited references; therefore, these claims are held obvious over the cited 
references. 

Regarding Claims 21 and 23: 

Agrawal discloses the physical length of the first subset (V1-V4, Fig. 4) is substantially 
the same as the physical length of the second subset (H1-H4, Fig. 5), wherein the first subset is 
oriented in a first direction (vertical) and the second subset is oriented in a second direction 
(horizontal). 
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Allowable Subject Matter 

6. Claiml 8 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

7. Claims 24-44 are allowable over the references of record. 

8. The following is a statement of reasons for the indication of allowable subject matter: 
Claim 18 would be allowable primarily because the references of record, singly or in 

combination, cannot anticipate or fairly suggest the process for determining the physical length 
as specified in claim 18, in combination with the method of claim 15. 

Claims 24-44 are allowable primarily because the references of record, singly or in 
combination, cannot anticipate or fairly suggest the PLD specified in claims 24 and 36 including 
at least four subsets of the plurality of wires; the four subsets having one of three logical length, 
with the third logical length being shorter than the first logical length; and the third and fourth 
subsets have equal logical lengths (i.e., have the third logical length) with a physical length of 
the third subset differing from a physical length of the fourth subset. 

Remarks 

9. Applicant's remarks/arguments have been carefully reviewed and considered, but they 
are not persuasive for the following reasons. In general, Applicant asserts that claims 1-17 and 
19-23 are allowable over the cited references primarily because the references do not disclose 
wires having a physical length that is substantially the same as an electrically optimum physical 
length or an adjustment of the electrically optimum physical length to account for non-electrical 
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considerations (e.g., see the sentence bridging pages 17-18 in Applicant's remarks). This 
limitation within the claimed invention has been addressed in detail above, where it has been 
held obvious over the cited references. In addition to the reasoning provide above, it is noted 
that Applicant essentially equate electrical optimality with speed optimality (note page 18, last 
sentence in the first full paragraph); accordingly, a routing architecture which supports efficient 
utilization of the resources in a CLB array without speed penalty (as specified by Agrawal) 
indicates that the physical length of the wires would be an electrically optimum physical length, 
otherwise one must expect to acquire speed penalty in view of Applicant's remarks. In sum, the 
limitation(s) recited for a physical length of the wires within the claimed invention could be 
generally applied to any wire within a conventional integrated circuit, especially to the wires 
disclosed by the Agrawal and Young. In other words, wires with electrically optimum physical 
lengths are generally desired in the art, and nothing in Agrawal (or Young) indicates that the 
physical lengths of the wires should not be electrically optimum physical lengths; therefore, the 
Applicant's remarks are not persuasive. 

Conclusion 

10. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
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the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lex Malsawma whose telephone number is 571-272-1903. The 
examiner can normally be reached on Mon-Fri (6AM-2PM EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on 571-272-1907. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Lex Malsawma 





July 22, 2004 



MATTHEW SMITH 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2300 



